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We evaluated cancer mortality patterns among hairdressers and
barbers, according to occupation, coded on 7.2 million death certificates
in 24 states from 1984 to 1995. Of the 38,721 deaths among white and
black hairdressers and barbers of both sexes, 9495 were from all
malignant neoplasms. Mortality odds ratios were significantly elevated
for all malignant neoplasms, lung cancer, and all lymphatic and
hemopoietic cancers among black and white female hairdressers. White
female hairdressers had significant excess mortality from cancers of the
stomach, colon, pancreas, breast, and bladder and from non-Hodgkin’s
lymphoma and lymphoid leukemia; mortality from these cancers was
also elevated among black female hairdressers. White male hairdressers
had significantly elevated mortality from non-melanoma skin cancer
and non-Hodgkin’s lymphoma. Mortality from all malignant neo-
plasms, although significantly elevated among both white and black
female hairdressers, was significantly below the null for white male
hairdressers. Black and white male barbers had significantly elevated
mortality from stomach and pharyngeal cancer, respectively. A signifi-
cant deficit in mortality from all neoplasms and cancers of the pancreas,
lung, and prostate was noted for white male barbers. This large study of
cancer mortality among hairdressers and barbers showed some differ-
ences in mortality patterns by gender and race. Further studies are
required to determine if specific occupational exposures may explain
some of the elevated cancer rates. (] Occup Environ Med. 2001;43:
250-258)
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airdressers and barbers represent a
large occupational group with fre-
quent exposures to products that are
mutagens and carcinogens. The
terms hairdresser, cosmetologist, and
beautician seem to be used inter-
changeably. Of the 500,000 to
750,000 professional cosmetologists
and hairdressers in the United States,
about 80% to 85% are women.'
Apart from using nail- and skin-caré-
products, these professionals work
with a number of hair preparations,
such as bleaches, shampoos, condi-
tioners, hair dyes, hair sprays, and
waving and straightening prepara- -
tions. Together, these formulations
contain several thousand chemicals.
In general, barbers are male, cut only '
men’s hair, and have limited expo-
sure to hair dyes and other cosmetic
products. The products used by hair-
dressers and cosmetologists are, with
a few exceptions, similar to the retail
products sold for home use. Thus,
the potential exposure for consum-
ers, either in beauty salons or at
home, would be to a similar range of
chemical substances as for hairdress-
ers but with differences in the fre-
quency and duration of exposure.
Studies of occupational exposures
among hairdressers have focused on
hair dyes for several reasons. In the
1970s, a number of the aromatic
amines and related nitro compounds
in permanent hair dyes were found to
be mutagens and animal carcino-
gens.>> It was previously determined
that these compounds could be ab-
sorbed through the skin,* and urinary
mutagens were later found in the
urine of cosmetologists.’ Several ep-
idemiologic cohort studies of female
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hairdressers found increased risks of
many cancers, most notably non-
Hodgkin’s lymphoma (NHL) and
ovarian cancer.®~'® Personal use of
hair dyes, particularly of permanent
dark dyes,'"'? was also associated
with an elevated risk of NHL in
several studies''™'* but not in oth-
ers.'>'7 A recent study found higher
NHL death rates only for prolonged
use (10 or more years) of black or
brown dyes.'® The use of permanent
dark hair dyes has also been associ-
ated with an elevated risk of
leukemia.'”

The epidemiologic evidence for
cancer among male hairdressers and
barbers is limited to a consistent
excess of bladder cancer found in
five large cohort studies.””*** Al-
though these studies did not adjust
for smoking, two”?' found excesses
of bladder cancer that were not ac-
companied by appreciable excesses
of lung cancer. Overall, most pub-

“ lished cohort studies of occupational

exposure in hairdressers have been

~limited to examining cancers of the
breast, bladder, lung, ovary, and
.. lymphatic and hemopoietic cancers.

Because of their relatively small size,
these studies have not had sufficient

_power to evaluate less common

‘cancers.

Because a number of studies have
found increased cancer risks for hair-
dressers and barbers, we investigated
cancer mortality among these occu-
pational groups by examining more
than 38,000 death certificates from
24 US states over 12 years.

Methods

The National Cancer Institute, the
National Institute for Occupational
Safety and Health, and the National
Center for Health Statistics have sup-
ported the coding of usual occupa-
tion and industry titles®® on death
certificates from 24 states since
1984. This coding of industry and
occupation on death certificates
serves as a tool for the national
surveillance of occupational disease.
We used 7.2 million death certifi-

cates from these 24 states to evaluate

mortality patterns among hairdress-
ers and cosmetologists (hereafter
called hairdressers) and barbers. Our
analysis included 38,721 deaths in 24
states among hairdressers (Standard
Occupation Code 458) and barbers
(Code 457), 20 years of age and
older, from 1984 to 1995. Of the
38,721 deaths under Codes 458 and
457, a total of 9495 were due to
all-malignant neoplasms. We did not
include - Alaska because mortality
records from that state were avail-
able only for 1 year, with fewer than
2000 deaths reported. Ethnic groups
other than whites and blacks were
also excluded because of small
numbers.

Mortality odds ratios (MORs) and
95% confidence intervals (Cls) were
calculated according to Miettinen
and Wang? separately for male and
female hairdressers and for male bar-
bers. The number of total cancer and
non-cancer deaths (n = 400) among
female barbers was too low to calcu-
late cancer MORs. All non-cancer
deaths were used as the referent
group. The MORs were stratified by
race and gender. Age-specific (20 to
39, 40 to 59, 60 to 74, and 75+
years) MORs were calculated when
numbers permitted. The analyses
were also performed separately for
five regions of the country: eastern
(Maine, New Hampshire, New Jer-
sey, Rhode Island, Vermont), north
central (Indiana, Ohio, Wisconsin),
south central (Kansas, Oklahoma,
Missouri, Nebraska), southern (Ken-
tucky, Georgia, North Carolina,
South Carolina, Tennessee, West
Virginia), and western (Colorado,
Idaho, Nevada, New Mexico, Utah,
Washington). We evaluated the over-
all mortality for all cancers com-
bined and for specific cancer sites
but reported MORs for cancer sites
only if there were five or more
deaths in one of the gender/race
groups.

Results

Among the hairdressers, there
were 26,617 cancer and non-cancer
deaths: 19,980 white women, 3602
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black women, 2641 white men, and
394 black men. Mortality from all
malignant neoplasms combined was
significantly elevated among female
hairdressers of both races (n = 6510)
(Table 1). There was a significant
deficit in mortality from all malig-
nant neoplasms for white male hair-
dressers (n = 375), and for black
men it was lower than expected (n =
39). Among female hairdressers,
mortality from cancer was signifi-
cantly elevated among whites for the
following sites: stomach, colon, pan-
creas, lung, breast, and bladder. Mor-
tality from all lymphatic and hemo-
poietic cancers, NHL, leukemia/
aleukemia, and lymphoid leukemia
was also significantly elevated for
white women. Mortality from the
same cancers was also elevated
among black women, with signifi-
cant elevations for lung cancer and
all lymphatic and hemopoietic can-
cers. Both white and black female
hairdressers had elevated mortality
from cancers of the digestive organs
and peritoneum, kidney, and brain
and from multiple myeloma and my-
eloid leukemia. Elevations in mortal-
ity for nasopharyngeal and pharyn-
geal cancers and cancers of the
larynx, connective tissue, skin (non-
melanoma), and Hodgkin’s disease
were also observed among white fe-
male hairdressers. Mortality from
cancers of the pharynx, liver, cervix,
uterus, and ovary was elevated
among black women. Non-signifi-
cant deficits in mortality among fe-
male hairdressers occurred for can-
cers of the esophagus and bone and
joints. Black female hairdressers had
mortality deficits for cancers of lip/
salivary gland/buccal cavity, and
connective tissue.

White male hairdressers had sig-
nificantly elevated mortality from
non-melanoma skin cancer and
NHL. Among black men, with the
exception of all lymphatic and hemo-
poietic cancers, all other sites with
elevations in mortality accounted for
four or fewer deaths. Significant def-
icits in mortality were observed
among white men for cancers of the
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TABLE 1
MORs Among Hairdressers by Race and Gender for Select Cancer Sites*
White Women Black Women White Men Black Men
Cancer Site MOR nt cl MOR nt [¢] MOR nt ct MOR nt cl
All malignant neoplasms 113 5643 1.10-1.17 1.15 867 1.06-1.24 071 375 0.64-0.79  0.81 39 0.58-1.12
-Lip, salivary glands, buccal cavity 1.06 33 0.75-1.48 0.60 3 0.20-1.84 0.72 4 027-1.88 0.00 0.963*
Nasopharynx 1.30 6 059-280 123 1 0.18-8.52 0.91 1 0.13-6.39 0.00 0.181%
Pharynx 1.36 24 091203 123 5 0.51-2.94 0.46 2 0.12-1.83  0.00 1.044% )
Digestive organs, peritoneum 111 1,221 1.05-1.18 110 234- 0.97-1.26 0.66 76 0.52-0.83 0.64 8 0.33-1.24
Esophagus 0.92 38 0.67-1.27 0.63 10 0.34-1.17 0.54 7 0.26-1.12  0.00 2.505%
Stomach 121 114 101145 111 29 0.77-1.60 047 7 0.23-0.99 0.00 2.053¢
Colon 1.12 561 1.03-122 1.18 103 0.97-1.43 0.46 20 0.30-0.72 0.58 2 0.16-2.04
Rectum 0.95 86 0.75-1.21 1.20 13 0.70-2.06 111 9 0.58-2.13 5.00 4 2.04-12.26
Liver 0.87 18  054-1.37 168 7 0.80-3.52 1.86 8 094-369 0.00 0.803%
Pancreas 1.24 3127 1.11-1.39  1.01 51 0.77-1.34 0.75 17 ©0.47-1.21 0.52 1 0.08-3.35
Larynx 1.36 21 0.89-2.08 0.66 2 0.17-2.62 0.42 2 0.11-1.64 0.00 0.853%
Trachea, bronchus, lung 132 1413 125140 126 162 1.07-1.47 071 114 0.59-0.86 0.84 12 0.48-1.47
Bone and joints 0.63 6 028-1.3¢ 0.70 1 0.10-4.92 0.40 1 0.06-2.84  0.00 0.213%
Connective tissue 1.06 39 0.78-1.46 0.89 6 0.40-1.97 0.31 2 0.08-1.22 1.7 1 0.25-11.85
Melanoma 0.98 63 0.76-1.25 050 1 0.07-3.51 0.44 9 0.23-0.85 12.85 1 2.21-68.12
Skin {(non-melanoma and NOS) 1.27 16 078207 1.22 2 0.31-4.86 2.92 " 1.62-525 272 1 0.39~18.74
Breast 110 1,027 103117 115 153 0.98-1.36 0.00 0.636% 13.10 1 2.38-72.22
Cervix uteri 0.91 93 074-112 110 32 0.78-1.55 - -
Corpus uteri, uterus NOS, chorionepithelioma 0.89 108 0.73-1.07 1.12 33 0.79-1.57 - -
Ovary, fallopian tubes 1.00 285 089112 122 37 0.89-1.69 - -
Prostate - 0.80 27 0.54-1.17 053 2 0.14-2.01
Testis - 0.46 2 0.12-1.84  0.00 0.143%
Bladder, urethra, other urinary organs 1.36 88 1.10-168 1.19 15 0.72-1.98 0.59 6 0.27-1.31 0.00 0.482%
Kidney, renal pelvis 1.08 9N 0.88-1.33 1.15 12 0.66-2.03 0.36 5 0.15-0.85 . 0.86 1 0.14-5.22
Brain 1.09 132 091-128 1.29 10 0.70-2.39 0.41 11 0.23-0.74 0.00 1.037%
Thyroid 0.58 7 027-121 098 2 0.25-3.91 1.07 1 0.15-7.48  0.00 0.041%
All iymphatic and hemopoietic cancer 1185 569 115125 1.31 84 1.05-1.62 0.99 70 0.78-1.25 1.05 6 0.49-2.22
Non-Hodgkin's iymphoma 1.15 227 1.01-1.31 113 17 0.70-1.81 1.49 43 1.10-2.01 0.47 1 0.08-2.83
Hodgkin's disease 1.38 23 0.92-2.08 240 4 0.91-6.33 0.92 6 0.41-2.05 1.76 1 0.26-11.68
Multiple myeloma 1.18 102 087-143 1.20 30 0.84-1.72 0.98 7 0.47-2.05 3.18 3 1.07-9.40
Leukemia, aleukemia 115 200 1.00-1.32 1.29 26 0.88-1.90 0.42 11 0.23-0.75 050 1 0.10-2.51
Lymphoid leukemia 1.32 59 1.02-1.71 143 8 0.71-2.85 0.62 4 0.24-165 0.00 0.436%
Myeloid leukemia 1.07 83 0.86-1.32 134 12 0.76-2.35 054 7 0.26~1.12 088 1 0.20-4.86
Monocytic leukemia 0.39 1005277 000 0.291% 0.00 0.354% 0.00 0.022%

* MOR, mortality odds ratio; Cl, 95% confidence interval; NOS, not otherwise specified.

T Number of deaths.

* Number of expected deaths when number of observed deaths was zero.

stomach, colon, lung, skin (melano-
ma), kidney, and brain and for leu-
kemia/aleukemia. Non-significant
decreases in mortality were observed
in white men for cancers of the
pancreas, prostate, bladder, and from
Hodgkin’s disease, multiple my-
eloma, and myeloid leukemia.

An analysis of the cancer mortality
patterns of hairdressers by geo-
graphic region (data not shown) re-
vealed excess mortality from all can-
cers among white women in every
region, which was significant in the
eastern (MOR, 1.29; 95% CiJ, 1.18 to
1.42), north central (MOR, 1.21;
95% Cl, 1.14 to 1.28), south central

(MOR, 1.11; 95% CI, 1.01 to 1.21),
and southern (MOR, 1.08; 95% CI,
1.01 to 1.14) regions of the country.
Among black women, overall mor-
tality was elevated in every area
except the western region, with sig-
nificant elevation in the north central
states (MOR, 1.37; 95% CI, 1.19 to
1.59).

Among white female hairdressers,
elevations in mortality in all five
regions were seen for pancreatic can-
cer, lung cancer, all lymphatic and
hemopoietic cancers, multiple my-
eloma, leukemia and aleukemia, and
lymphoid leukemia. Elevations in
mortality from cancer at other sites

were scattered over the five regions.
For black women, no single cancer
site presented elevated mortality in
all of the five regions. A significant
elevation in mortality from all can-
cers combined generally occurred
among white women 40 years of age
and older and among black women
60 years of age and older. White
women age 40 and older had ele-
vated mortality from cancers of the
stomach, colon, and ovary. Among
black women, mortality at these sites
was elevated only for women age 60
and older.

Among white male hairdressers,
the deficit of mortality from all can-



JOEM ¢ Volume 43, Number 3, March 2001 253
TABLE 2
MORs Among Barbers by Race for Select Cancer Sites*
White Men Black Men
Cancer Site MOR nt cl MOR nt cl
All malignant neoplasms 0.93 2,198 0.88-0.97 0.99 373 0.88-1.12
Lip, salivary glands, buccal cavity 0.84 18 0.53-1.34 0.67 3 0.22-2.05
Nasopharynx 0.38 1 0.05-2.67 1.56 1 0.22-10.92
Pharynx 0.60 10 0.32-1.11 1.92 10 1.04~-3.58
Digestive organs, peritoneum 0.93 509 0.85-1.02 0.95 88 0.76-1.18
Esophagus 0.91 48 0.69-1.21 0.47 8 0.24-0.94
Stomach 1.26 81 1.01-1.57 0.76 12 0.43-1.34
Colon 0.95 216 0.83-1.08 1.14 33 0.81-1.61
Rectum 0.72 27 0.50-1.06 1.02 5 0.43-2.44
Liver 1.02 17 0.63-1.64 1.55 5 0.65-1.71
Pancreas 0.78 81 0.62-0.96 1.07 18 0.68-1.71
Larynx 0.69 16 0.42-1.12 0.87 5 0.37-2.07
Trachea, bronchus, lung 0.90 700 0.83-0.98 0.88 105 0.71-1.07
Bone and joints 1.82 7 0.87-3.82 1.57 1 0.22-10.91
Connective tissue 0.94 11 0.52-1.69 2.13 3 0.69-6.56
Melanoma 0.68 22 0.45-1.04 0.00 0.506*
Skin (non-melanoma and NOS) 0.86 12 0.49-1.51 2.50 4 0.96-6.51
Breast 0.38 1 0.05-2.69 0.00 0.487*
Prostate 0.86 288 0.77-0.97 1.1 80 0.88-1.39
Testis 0.62 1 0.09-4.40 0.00 0.157*
. Bladder, urethra, other urinary organs 0.98 75 0.78-1.23 1.48 9 0.77-2.5
‘. Kidney, renal pelvis 0.98 52 0.74-1.28 1.14 7 0.55-2.39
- Brain 117 53 0.89-1.53 1.28 4 0.48-3.39
Thyroid 1.54 5 0.64-3.69 0.00 0.298%
All lymphatic and hemopoietic cancer 1.02 233 0.89-1.16 1.08 28 0.74-1.56
Non-Hodgkin’s lymphoma 0.88 72 0.70-1.11 0.79 5 0.33-1.87
Hodgkin’s disease 0.85 5 0.35-2.04 0.00 0.728%
4 Multiple myeloma 1.24 49 0.94-1.64 1.23 11 0.68-2.22
*  Leukemia, aleukemia 1.09 97 0.89-1.33 1.10 10 0.59-2.04
" Lymphoid leukemia 1.00 29 0.69-1.43 0.34 1 0.05-2.33
Myeloid leukemia 1.16 39 0.85-1.58 1.1 4 0.42-2.94
Monocytic leukemia 0.00 1.244¥% 0.00 0.090%

* For definition of abbreviations; see Tabie 1.

T Number of deaths.

* Number of expected deaths when number of observed deaths was zero.

cers combined was consistent across
all regions (data not shown). Among
black male hairdressers, mortality
deficits for all cancers combined
were observed in all areas except the
southern and western states. Mortal-
ity from all malignant neoplasms
combined was lower than expected
for white men under age 75 and for
black men younger than 60. With the
exception of the south central states,
NHL was elevated in all states and in
all ages below 75 for white men.
NHL was significantly elevated
among the youngest white men, ages
20 to 39 (MOR, 2.11; 95% CI, 1.38
to 3.21). For black male hairdressers,
all regional and age group specific
estimates for individual cancer sites

were based on fewer than five
deaths.

For male barbers, 11,704 cancer
and non-cancer deaths occurred from
1984 to 1995. Of those, 10,172 oc-
curred in white men and 1532 in
black men. Overall cancer mortality
was slightly lower than expected for
white barbers (n = 2198) and very
close to expected for black barbers (n
= 373). Mortality among white male
barbers and black male barbers was
significantly elevated for stomach
and pharyngeal cancers, respectively
(Table 2). Among barbers of both
races, MORs were elevated for mul-
tiple myeloma and leukemia/aleuke-
mia. Mortality from specific cancers

among barbers differed somewhat
from that among male hairdressers.
There were significant mortality
deficits for all malignant neoplasms
among white male barbers, and with
the exception of the eastern states,
these deficits occurred in all regions.
An overall significant deficit in mor-
tality was also noted for cancers of
the pancreas, lung, and prostate
among white barbers, but mortality
from pancreatic and prostate cancer
in the north central region and lung
cancer in the south central region
was slightly elevated. Black male
barbers had a significant deficit in
mortality for esophageal cancer.
Mortality from cancer of the lip/
salivary glands/buccal cavity, diges-
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tive organs, larynx, and NHL was
lower than expected for both races. A
significant excess of mortality from
cancer of the bladder occurred only
among white male barbers in the
eastern (MOR, 1.69; 95% CI, 1.09 to
2.62) and south central (MOR, 1.76;
95% CI, 1.11 to 2.80) regions. No
discernible patterns in mortality ‘ac-
cording to age were observed for the
male barbers.

Discussion and Conclusions

We observed significant increases
in mortality from cancers of the lung

and all lymphatic and hemopoietic

cancers among female hairdressers
of both races in the 24 states. For
white female hairdressers, significant
mortality also occurred from cancer
of the stomach, colon, pancreas,
breast, and bladder and from NHL,
leukemia/aleukemia, and lymphoid
leukemia. The increases in risk, how-
ever, were not very large. There was
a statistically significant deficit
among white male hairdressers for
mortality from all malignant neo-
plasms and cancers of the stomach,
colon, lung, melanoma, kidney, and
brain and from leukemia/aleukemia,
whereas mortality from non-mela-
noma skin cancer and NHL was sig-
nificantly elevated.

White male barbers also had a
significant deficit of mortality from
all malignant neoplasms and from
cancers of the pancreas, lung, and
prostate. In contrast to white maie
hairdressers, white male barbers did
not exhibit elevated mortality from
rectal cancer, non-melanoma skin
cancer, or NHL. Mortality from
stomach cancer and pharyngeal can-
cer was significantly elevated among
white and black barbers, respec-
tively, and mortality from multiple
myeloma and leukemia/aleukemia
was elevated among both white and
black barbers.

In our analysis, female hairdress-
ers had significantly elevated mortal-
ity from all malignant neoplasms, for
which male hairdressers and barbers
had an overall mortality deficit. This
deficit in mortality from all malig-

Cancer Mortality in Hairdressers and Barbers « Lamba et al

nant neoplasms was significant
among white male hairdressers and
barbers. A significant elevation in
mortality from colon and lung cancer
was noted in female hairdressers but
not in male hairdressers. Among
white hairdressers, mortality from
cancers of the stomach, pancreas,
and bladder and from lymphoid leu-
kemia was significantly elevated
only for the women. Mortality from
cancers of the pharynx, stomach,
pancreas, lung, bladder, kidney, and
brain, including almost all of the
lymphatic and hemopoietic cancers,
was elevated among female hair-
dressers of both races but not among
the men.

The difference noted in mortality
between male and female hairdress-
ers could be because of differences
in gender-based exposure and sus-
ceptibility to workplace toxins. Ana-
tomic and physiologic differences
between the sexes can influence me-
tabolism, as can cardiovascular, pul-
monary, gastrointestinal, and renal
structure and function. This can re-
sult in variations in exposures, target
tissue doses, metabolism of toxi-
cants, and, consequently, in different
responses of the sexes to workplace
and environmental chemicals.?®

A previous analysis of cancer mor-
tality among cosmetologists in Con-
necticut found excess cancer mortal-
ity among women,’ but most cohort
studies in other countries have not
observed excess cancers over-
all.#10202! Previous epidemiologic
studies of hairdressers and barbers in
Europe, United States, and Japan
have found elevated rates of various
cancers, with excesses for bladder,
lung, ovarian, and lymphatic and he-
mopoietic cancers reported most fre-
quently.?” We noted excess mortality
from cancers of the bladder and lung
and from lymphatic and hemopoietic
cancers among female hairdressers
of both races, but ovarian cancer was
elevated only among black female
hairdressers. Male hairdressers and
barbers also had excess mortality
from specific lymphatic and hemo-
poietic cancers.

We observed elevated pharyngeal
cancer mortality among female hair-
dressers and male barbers. An excess
of buccal cavity and pharyngeal can-
cer has been noted in the past only
among male hairdressers®'; another
study from the United Kingdom
failed to find an increased risk for
these sites.>® Excessive alcohol con-
sumption has been shown to increase
the risk of developing cancers of the
mouth and pharynx.?*** Female cos-
metologists were one of the occupa-
tiona] groups with the highest stan-
dard mortality rates for cirrhosis of
the liver in one study.’® However, a
lack of information on alcohol con-
sumption trends among hairdressers
precludes an association between ex-
cessive alcohol intake and the ob-
served elevation in mortality from
pharyngeal cancer. We observed a

significant increase in stomach can-~

cer mortality among white female
hairdressers and white male barbers.
A significant excess of stomach can-
cer among Japanese female beauti-
cians'® and an excess of stomach
cancer among female hairdress-
ers'>?! were noted previously. So-
cioeconomic status is also known to
influence health status. Hairdressers
and barbers have been placed in the
“secondary blue collar” category in
previous sociological research,
which is indicative of the lowest
socioeconomic status.>> Cancers of
the pharynx and stomach have been
associated with lower socioeconomic
status,? lower education level, and
smoking.*

In the current study, we found a
significant elevation in mortality
from cancer of the lung for female
hairdressers. A significant elevation
in lung cancer mortality among fe-
male hairdressers was noted previ-
ously,> and elevated rates of lung
cancer were consistently observed in
cohort studies of female hairdress-
ers, 39102223 ywith few exceptions.’
Both formaldehyde, used in sham-
poos and nail products, and vinyl
chloride, previously used as a propel-
lant in hair-spray compounds, have
been associated with lung cancer in
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some occupational studies. However,
the epidemiologic data are not strong
or consistent.® A more probable ex-
planation for this observed excess of
lung cancer may be a higher preva-
lence of smoking among hairdress-
ers, as was noted in Sweden®>* and
in the United States.” Another US
study®® found no association be-
tween lung cancer and specific occu-
pational tasks or exposures of female
hairdressers after controlling for
smoking status.

Our results show an excess of
pancreatic cancer mortality among
female hairdressers and black male
barbers. Hairdressers are exposed to
solvents from hair- and nail-care
products and to aromatic amines
from hair dyes; exposure to the latter
has also been linked with high rates
of pancreatic cancer.”® Pancreatic
cancer is clinically associated with
pancreatitis, which in turn has been
associated with occupational expo-
“sure to organic solvents.*® Non-

significant elevations in the risk for
. pancreatic cancer have been found
" for male barbers in Massachu-
_setts*'~*? and for male hairdressers
in Finland.® Smoking increases the
risk of pancreatic cancer severalfold
~and has been consistently associated
‘with pancreatic cancer.**>° How-
ever, specific etiologic agents for
pancreatic cancer have not been
identified.*’

Mortality due to non-melanoma
skin cancer was elevated in our anal-
ysis for white female hairdressers,
and significantly so for white male
hairdressers. An increased risk for
non-melanoma skin cancer was ob-
served in the past among female
hairdressers in a Finnish cohort
study.®

We observed significantly ele-
vated mortality from breast cancer in
white female hairdressers and a non-
significant elevation for black
women. Evidence of excess breast

cancer risk among hairdressers has:

been -inconsistent in studies con-
ducted in the past. A significant ex-
cess of breast cancer in female cos-
metologists was noted in the United

States® and Japan,”® with a non-
significant excess noted in other
US®' and Finnish® studies. A review
of occupational studies on female
breast cancer found limited evidence
of an association with employment
as a cosmetologist,>> but a recent
study found an excess risk for breast
cancer for Swedish hairdressers and
beauticians.>® Excess breast cancer
was also reported in New York® and
Washington state>> among women
who made personal use of hair dyes.
However, six case-control stud-
ies’'**=% and one cohort study'®
found no significant excess of breast
cancer among hair dye users.
Occupational exposure to aromatic
amines may explain up to 25% of
bladder cancers in some areas of West-
em countries.®’ The excess rates of
bladder cancer among hairdressers has
been of particular interest because of

their frequent exposure to hair-

coloring products that contain muta-
gens and possible bladder carcino-
gens.’”%? Urine mutagenicity was
increased in hairdressers who were
exposed to hair dyes compared with
those having no such exposure,® sug-
gesting that the dye components are
absorbed systemically.

In our analysis, female hairdress-
ers and black male barbers experi-
enced excess mortality from bladder
cancer. Excess bladder cancer inci-
dence and mortality have been ob-
served in previous studies”*'** but
not consistently,®® especiaily among
women.®*'%?* The results from nu-
merous case-control studies of blad-
der cancer that evaluated occupation
as a barber or hairdresser are not
consistent and were usually limited
by small numbers.?” Overall, allow-
ance for smoking was lacking or
inadequate in most studies. The larg-
est study, a population-based case-
control study in 10 areas of the
United States, found a 30% increased
risk among white male barbers and
hairdressers and a 40% increased
risk among white female hairdress-
ers.®® A recent Canadian case-
control study found a strongly in-

“creased risk of bladder cancer for
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hairdressers®®; all of the three cases
among hairdressers involved appli-
cation of hair dyes.

We found excess mortality from
brain cancer in female hairdressers
and white male barbers; however,
there was a significant deficit of this
cancer among white male hairdress-
ers. Teta et al found an excess of
brain cancer among male and female
cosmetologists in Connecticut.’ A
significant excess of brain cancer
was noted among hairdressers in
Missouri®® and among adults using
hair dye or hair spray in Canada.’

We observed excess mortality
from all lymphatic and hemopoietic
cancers among all hairdressers and
barbers, although the specific cancer
varied according to gender and pro-
fession. NHL-related mortality was
elevated among female hairdressers
and white male hairdressers. Mortal-
ity from Hodgkin’s disease, multiple
myeloma, leukemia/aleukemia, and
lymphoid and myeloid leukemia was
also elevated among female hair-
dressers. Barbers had excess mortal-
ity from multiple myeloma, leuke-
mia/aleukemia, and myeloid
leukemia. Most studies have found
elevated risks of NHL or all lympho-
ma®®% or other lymphopoietic can-
cers>'%2470-72 among hairdressers.
For the most part, these studies were
conducted in Europe and included
white women. A significant excess
for NHL among female hairdressers
was found in Australia® and Den-
mark,®® but the risk of NHL was
decreased in Sweden.® A non-
significant excess of NHL was noted
among male and female hairdressers
in Denmark,” among male hairdress-
ers in the United States,” and for
female hairdressers in Italy.”*”>

The overall incidence of NHL has
risen steadily over the past four de-
cades.”® NHL and Kaposi’s sarcoma
are AIDS-defining illnesses,”” and
infection with the human immunode-
ficiency virus is most strongly corre-
lated with increasing incidence of
NHL in the United States.”® The
increased acquired immunodefi-
ciency syndrome mortality rates ob-
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served for male hairdressers’ and
better diagnosis of NHL might partly
explain the excess mortality from
NHL observed in male and female
hairdressers. However, HIV-associ-
ated disease accounts for only a
small part of the increase in this form
of lymphoma.”® Another explanation
may be hairdressers’ exposure to sol-
vents in hair- and nail-care products.
In a review of 45 studies on the
possible association between NHL
and exposure to organic solvents, 13
defined or suggested organic sol-
vents as possible risk factors for
NHL.*

A non-significant excess for
Hodgkin’s disease for female hair-
dressers was noted in other stud-
ies®" 747581 and in our analysis. A
case-control study of personal expo-
sure to hair dyes'' found an in-
creased risk of Hodgkin’s disease in
women who used hair dyes; the risk
was higher for use of permanent hair
dyes.

An excess of muitiple myeloma
among hairdressers was observed in
the United States,'>”! Europe,’*">%2
and Australia,® with a sixfold in-
crease for female hairdressers re-
ported in one study.”® In a study
from Finland,® no excess for multiple
myeloma was observed for female
hairdressers. Among barbers, an ex-
cess of multiple myeloma was found
in the United States,®* and a signifi-
cant increase was reported in Cana-
da.® In the United States, a signifi-
cant elevation in risk for multiple
myeloma was noted among male hair
dye users® and among women who
use dark permanent hair dyes,ll es-
pecially black permanent hair dye.'®

Studies of Italian hairdressers
found a sixfold increase in the risk
for chronic myeloid leukemia'® and
an excess risk for lymphocytic leu-
kemia.”> A significant association
between acute lymphocytic leukemia
and hair dye use was found in the
United States,'**® and a slightly in-
creased risk was noted in one Italian
study’” for women who use perma-
nent hair dyes. ‘
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The major advantage of the data
we used is the large numbers of
deaths, which allowed us to compare
mortality patterns among both male
and female hairdressers and barbers
by race, age, and geographic regions
across the country. However, the
small number of deaths for many of
the cancer sites limited age- and
region-based comparisons in mortal-
ity. The limitations of an analysis
that uses coding of occupation on
death certificates to define exposure
include the questionable accuracy of
the coding of occupation and some
causes of death. There is the poten-
tial for misclassification errors,
which would tend to bias risk esti-
mates toward the null.®” The accu-
racy of coding for cause of death is
quite good for cancers of the stom-
ach, pancreas, lung, prostate, and
thyroid and for multiple myeloma,
but not as good for cancers of the
colon, rectum, connective tissue,
bone, and cervix.®®

Another limitation of this analysis
was the lack of detailed information
on occupation and industry and on
confounding lifestyle factors such as
smoking, diet, and HIV infection sta-
tus. Although death certificates re-
quire the “usual” or lifetime occupa-
tion and industry of the deceased, the
information entered may be more
representative of occupation or in-
dustry at the time of death.*® Also,
death certificates do not provide in-
formation on other occupations held
by the deceased in the past, so dura-
tion of exposure and latency cannot
be analyzed.

In our MOR analysis, all non-
cancer deaths were used as the refer-
ence group. A major limitation of
MOR analyses is their dependence
on non-cancer mortality rates, of
which cardiovascular deaths are a
major component. Caution should be
used in the interpretation of MOR
analyses because the patterns ob-
served may be due to differences in
mortality from cardiovascular or
other diseases across groups.

The International Agency for Re-
search on Cancer has concluded that

occupation as a hairdresser or barber
entails exposures that are probably
carcinogenic.?” Our results showed
excess mortality from many- cancers
among these groups that are gener-
ally consistent with cancer excesses
reported in the literature, especially
among female hairdressers. Male
hairdressers and barbers had deficits
of cancer overall and at many sites;
however, mortality from certain lym-
phatic and hemopoietic cancers was
elevated. Although the observed ex-
cesses in mortality might be attrib-
uted to the various chemicals and
chemical mixtures that hairdressers
and barbers are exposed to ‘occupa-
tionally, the effects of lifestyle risk
factors for cancer-related mortality
such as alcohol consumption, smok-
ing, sexual habits, and low socioeco-
nomic status cannot be ignored. Syn-
ergistic effects between chemical
exposures and lifestyle factors may
also lead to increased risk.

For hairdressers, current exposure -,
to hair dye components differs from

that in the past. Over the past 20

years, many of the chemicals discov- ”

ered to be mutagenic and carcino-
genic in hair dyes and other hair
preparations have been banned from
use in the United States and Europe.

Nevertheless, commercially used .

hair dyes still contain many carcino-
genic compounds. Substitutes used
by hair dye manufacturers might also
be potentially carcinogenic because,
chemically, they are close structural
relatives of the banned chemicals.
The effects of exposure to chemi-
cal mixtures on hairdressers and bar-
bers are by and large unknown, and
the availability of human data for
such exposures is limited. Further
detailed studies that emphasize expo-
sure assessment in hairdressing sa-
lons and barbershops are required.
Apart from ascertaining the duration
and frequency of exposure, such
studies should focus on occupational
exposure to specific products such as
hair dyes, hair sprays, nail treat-
ments, and so forth in hairdressing
salons to tease out the individual
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effects of different products and
chemicals.
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